where m is an integer that describes wavelength order,  is the peak reflected wavelength, n is the refractive index of the film, and d is the film thickness. At non-normal incidence, a factor of cos( F ) must be introduced, where  F is the angle in the film that can be calculated with Snell's Law. The formula above is applicable for measurements performed with an integrating sphere accessory because the angle of incidence for the integrating sphere is less than 10° from normal incidence, leading to a small deviation in the theoretical thickness (< 4 %).
[1] The graphene oxide adhesion layer used in our experiments was very thin with a high refractive index, so it did not dramatically influence the calculated values. The refractive indices used for the calculations were measured at Filmetrics (San Diego, CA) using a Filmetrics F20-UV spectrometer ( Figure S13 ).
Surface Treatment. The APTES/graphene oxide surface treatment yielded smooth RfA1 films over large areas. Alternative surface functionalization schemes, such as triethoxyoctylsilane (OTES) treatment, UV-Ozone exposure, and APTES treatment without graphene oxide, produced less reliable results.
Response of Reflectin Films to Chemical Stimuli. We screened numerous potential solvents for shifting the reflectance of RfA1 coatings. These solvents included acetic acid, ethanol, ethyl acetate, isopropanol, triethyl amine, dimethyl formamide, and dimethyl sulfoxide. Such stimuli produced small spectral shifts, with the exception of acetic acid vapor. . A) Change in the reflectance for an RfA1 film as a function of time following application of acetic acid vapor. The spectra were collected with a bare fused silica substrate as the standard and normalized with respect to the maximum reflectance value. Note that the initial reflectance spectra can be recovered within seconds by a "reset" or removal of the acetic acid vapor stimulus (the blue and black traces overlap). B) Illustration of reversible cycling of the RfA1 films between a peak reflectance of  = 400 nm in the visible (blue markers) and a peak reflectance of  = 900 nm in the infrared (red markers). The cycling was performed by exposure to solvent vapor from a glacial acetic acid solution. The experiment was repeated until the film demonstrated a degradation in the reflectance intensity. Figure S7 . Reflectance spectra for a Bovine Serum Albumin (BSA) film as a function of time following application of acetic acid vapor. The film preparation and treatment were identical to those used for RfA1 films. The curves have been smoothed for clarity. Note the small peak shift. Figure S8 . Dynamic light scattering spectra for RfA1 (0.5 mg/mL) at pH 6.3 (orange curve) and pH 2.8 (red curve). The measured R H value increases from 75 (±11) nm at pH 6.3 to 99 (±14) nm at pH 2.8. The size of the aggregated RfA1 is distinct from that reported in reference 15 in the text, presumably due to differences in the protein and salt concentrations. The aggregation of RfA1 was confirmed by the introduction of guanidinium hydrochloride (GdnHCl) into the solution, which denatured RfA1 (blue curve), yielding an R H value of < 1 nm. Figure S9 . Circular dichroism spectra for RfA1 (~0.5 mg/mL) at pH 6.3 (orange curve) and pH 2.8 (red curve). The spectra were analyzed with DICHROWEB software (http://dichroweb.cryst.bbk.ac.uk), indicating that RfA1 possesses little to no alpha helical or beta strand secondary structure, which is in excellent agreement with previous findings (see references 13 to 17 in the text). Figure S10 . Fluorescence and UV-visible absorbance spectra for RfA1 (0.5 mg/mL). The absorbance spectrum (purple curve) displays a characteristic peak at  = ~ 280 nm. The fluorescence spectra were obtained for RfA1 (0.5 mg/mL) at pH 6.3 (orange curve), pH 2.8 (red curve), and at a temperature of 100 o C (green curve) (excitation wavelength of  = 282 nm). There is virtually no change in the fluorescence spectra with a change in pH (red curve) or temperature (green curve), indicating RfA1 maintains its conformation. However, upon addition of GdnHCl (blue curve), the fluorescence spectrum maxima shifts to  = ~ 347 nm and a new peak appears at  = ~ 300 nm. Absorbance at  = ~ 300 nm is characteristic of solution exposed tyrosine residues, i. e. RfA1 denaturation. Figure S13 . The refractive index of the RfA1 films measured at Filmetrics (San Diego, CA) using a Filmetrics F20-UV spectrometer with a deuterium and tungsten-halogen white light source (effective wavelength range of  = 200 nm to  = 1100 nm). The refractive index was measured at  = 632.8 nm with a resolution less than 1 nm. The data was acquired normal to the substrate surface.
